Effect of cyclic monoterpenes on percutaneous absorption in the case of a water-soluble drug (diclofenac sodium).
The promoting effect of cyclic monoterpenes on the percutaneous absorption of diclofenac sodium (DFS), a water-soluble drug, from gel ointments was investigated in rats. Of five cyclic monoterpenes examined, l-menthol was most effective. Plasma concentrations of diclofenac (DF) increased with increasing amounts of l-menthol in the gel ointment. L-menthol had no effect on the solubility and partition coefficient of DFS, suggesting that the thermodynamic nature of DFS in the formulation was not greatly affected. Plasma concentrations of DF arising from application of ointments containing varying amounts of the terpene were predicted from found pharmacokinetic parameters and the steady-state flux of DFS obtained from in vitro permeation experiments. Experimentally determined plasma concentration of DF agreed well with the predictions, indicating that steady-state flux in vitro well reflects percutaneous absorption in vivo.